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Today, more than half of the world's popu lation lives in coasta l 
zones, yet scientists are only beginning to 
unravel the secrets of the complex 
' 
interactions that govern coasta l systems. 
Exploration and discovery in th is new 
frontier impact us all. 
Understanding the natural processes and human influences in this ever~ 
changing environment presents unique 
challenges. Since 1940, VIMS scientists . 
have contributed new knowledge and 
innovative solutions to difficult questions of 
ecologic, economic, and social importance: 
Cover pho to by George Thomas, VI MS 
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The Virginia Institute of Marine Science of the College 
of William and Mary (VIMS) was 
founded on a model that 
recognized the need for sound 
scientific research on marine~ · 
related issues; the importance of 
transferring scientific knowledge 
to policy makers , resource 
managers , industry and citizens; 
and the responsibility of providing 
a strong education for future 
researchers , teachers, managers, 
and regu lators. 
Sea- level change, over geologic and historic t ime sea les, 
has crit ica l implications for issues ranging from coastal 
eros ion and habitat loss to the larger sca le geologica l 
development of the cont inenta I margin . Cont i nenta I 
margins are the primary site of sediment accumulation 
on ea rth and contain an important high-resolution 
record of ea rth 's climate and environmenta l changes, 
including past sea- level change Dr. Steve Ku ehl and 
other VIMS geologist are involved in research worldwide 
to understand the pathways followed by sediments from 
t heir terrestria I origins through ri vers and estuari es to 
t he seabed. These st ud ies have major impl ica tions for the I ives and I ivel i hoods of people worldwide. 
ranging from nat ural haza rds, to po ll utant t ransport. shoreli ne eros ion, and resource pres rvat ion. 
Bio logica l. chemica l and physica l processes affect the sediments on their journey so thal d posits on the 
margins help record past geologic and environmenta l changes on Ea rth . "Unrave ling th e complex 
interrelat ionships of envi ronrnental processes and understa nding how these processes are preserved in 
the geologica l record wi II provide the tools needed to predict future environmenta l changes .. 
Dr. Steve Kueh I, Departmen t of Pf1ysica l Science 
The Institute has evolved into a comprehensive, internationally 
recognized marine research and education center. 
The Institu formal 
Memoranda of 
Agreement with th 
School of Ocean 
Science, University of 
Wales, Bangor; East-
China Normal 
University in 
Shanghai; t he Korea 
Ocea n Resea rch and 
Development 
Insti t ute; Ocean 
Uni versity of Oindao, China; and t he New Zea land Institute of Water and 
Atmospheric Resea rch. These agreements provide opportunities for exchange 
o f data, faculty, students, and co ll aborat ive research worldw ide. 
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c rom investigating processes affecting global change to mapping the 
r genomes of marine organisms, teams of V!MS scientists and students are 
seeking new know ledge and understanding of our dynamic and little 
understood mari ne environments . 
- --- ---------------------------------------------------------------- --~--- --------
VIM S 1 forty-acre main campus at the mouth of the York River and the Eastern Shore Laboratory field stat ion provide 
easy access to estuaries, tidal 
and nontidal wet lands , sa lt 
marshes, Chesapeake Bay and 
the coasta l ocean . Both sites 
provide rich , living 
laboratories for research and 
teach ing. Approximate ly, 500 
scient ists , students and staff 
support them iss ions of the 
Inst itute. 
' Jirtually all marine science 
V subd isciplines are represented 
on the faculty. The scientists serve 
on loca l , state, nat ional and 
internat iona l adv isory panels on 
issues such as land use, fi sheries 
management, globa l climate 
change, ecotoxico logy, 
en vi ron menta I chem istry, aquatic 
disease and aquacu lture. 
The School of Marine Science offers Masters of Science 
and Ph.D. degrees. Students are drawn 
from leading col leges and universiti es 
across the nation and from overseas . 
At present. 125 graduate students are 
enrol led . Ninety-seven percent of t he 
graduates fi nd work in their fields of 
expertise . International students comprise 12% of the student body. Over the 
past sixty years, more than 640 marine science professiona ls have ea rned 
advanced degrees from the School of Marine Science. 
Faculty Profile 
Effecti ve mentorship is the hallmark of graduate education. The students of the School of Marine Science interact 
cl osely with faculty members at the laboratory bench. in the fi eld. and at vari ous agency, industry and public forums. 
"Students are integral members of research teams and their individual pro jects often 
expand knowledge through basic research or focus on problems that direct ly relate 
to pressing management issues." 
Graves has been instrumental in developing and imp lementing courses for high 
schoo l and middle school sc ience teachers with an emphas is on helpi ng th em 
des ign laboratory experiments for their students. 1-1 is resea rch on bi II fi sh includes 
applying molecular techniques to better und rstand populat ion dynamics He is 
current ly the US scientifi c advisor to th e Intern at io nal Commiss ion for the 
Conservat ion of Atlanti c Tuna (ICCAT) 
Through advisory sel\ri<:e, conveys scientific and technical information to 
clients and the general public. Faculty, students, 
and sta ff apply their knowledge to natural 
resource issues through interactions with 
government agencies, businesses, industries, 
and the genera l public. 
Dr.l ohn Graves. Department o{Fisf1 eries Sc ience 
Research & Academic Departments 
Biological Sciences 
Biologists and ecologists 
from several 
subdisciplines including 
microbiology, taxonomy, 
and ecosystem modeling 
are engaged in research 
aimed at improving 
understanding of the 
patterns and processes 
in benthic and 
planktonic systems over both space and time. Studies 
address the bas ic forces governing these communities on 
loca l and global sca les. 
Environmental Sciences 
Chemists , biologists , toxicologists, immunologists, and 
pathologists study t he fate and effects of hazardous 
substances and pathogenic 
organisms in marine, estuarine, 
and freshwater systems. 
Collaborations within this 
multidisciplinary group promote 
more complete understanding of 
the behavior of toxic chemicals· 
and pathogens and their impact 
on the env ironment and 
orga ni sm s- from the molecular to 
the popu lat ion level. 
l 
Research Profile 
A major finding of t he past decade that has revoluti oni zed our 
understand ing of the ocean and its link to Earth's carbon cycle is that, in 
many ocean areas, iron limits the growth of phytoplankton- single-celled 
plants that form the basis of th e entire marine food chain Th is is most 
• commonly observed in higher latitude polar regions of the oceans, where 
the more classical nutrients-nitrogen and phosphorus-are abundant. 
It is here that iron serves as perhaps th e most signifi cant regulator of 
phytoplankton growth , which consequently has major impl ica tions for 
how much food is ava ilable to th e food chain, and how much ca rbon is 
transported into the deep ocean following the demise of phytoplankton 
blooms. 
VIMS biologica l oceanographers and geochemists are currently studying 
the effects of large-sca le iron add ition or fertilization on the phytoplankton 
and carbon dynamics of the Southern Ocean around Anta rctica. Although 
phytoplanktonic productivity in this region is extremely high, it has been 
noted that productivity is frequently limited by t he ava ilability of iron in 
these waters. The major source of this iron is believed to be dust from 
soil s t hat is ca rri ed from land by atmospheri c winds to ocea n surface 
waters where phytoplankton then use the iron forth ir metabolism. The 
increased growth of phytoplankton result ing from thi s added iron, in 
addition to stimulating the entire food web. also stimulates the so-ca ll ed 
biological pump This is th e sin king of orga nic rem a ins o f phytoplankton 
and other food chain o rgani sms to Lh e deep ocea n. Beca use 
phytoplankton, like all plants, rely on t he uptake o f ca rbon diox ide fo r 
their growth , one outcome of this iron-stimulated system is a net uptake 
of carbon dioxide from the atmosphere in to the ocean - a criti ca l area of 
concern for human beings because of its build up in the atmosphere due 
to fossil fuel burning 
Drs. Walker Smith & Hugh Ducklow, Department of Biologica l Sciences 
Dr. James Bauer, Depart men I of PFHJSica l Scier1 ces 
Fisheries Science 
Research programs at the local, 
nati onal and internati onal 
leve ls include studies of life 
cycles , population dynamics, 
and stock assessments of fish, 
crab and mollusc species of 
com mercia! , recreat ional, and 
eco logica l importance. In 
addition to furthering 
knowledge through research and publir;;::;;~ 
members of the department advise local, 
regional , and national management a 
Coastal and Ocean Policy 
The Department of Coastal and Ocean 
Policy's interdisciplinary research 
covers the spectrum of basic and 
applied science on co9stal 
resources. Scientists work closely 
with estuarine and marine 
industri es, the public, and state 
and federa l agencies to integrate 
sound scientific principles into the 
management of coasta l resources. /~ 
Research in the Department is 
cond ucted by both faculty and 
profess ional scientific staff. 
Physical Sciences 
Phys ica l Sciences integrates 
physical , chemical , and 
geologica l oceanography. The 
obj ective of the department is 
to generate, communicate, and 
apply knowledge concerning 
physica l , chemica l , and 
geologica l processes that 
operate in the coastal ocean 
and estuaries . Studies are highly interdisciplinary and 
quently involve members of other departments . 
In freshwater and estuarin e sys tems pr imary product ion is 
carri ed o ut by a d iverse commun i ty that can include 
phytoplankton. macroa lgae. benthic m icroa lgae. submerged 
and emergent plants. and riparian vegetat ion 
Thi s resea rch is designed to identify those primary producers 
that are most important in supporting production at hi gher 
t roph ic levels in the diverse habitats of t he largest estuaries on 
the east and west coasts- Che peake Bay and San Francisco 
Bay. By using chem ica l signatures presE;nt in environmenta l 
samples. in formation about sources of organic matter important 
to freshwater. estuarine and marine ecosystems ca n be obtained. 
Thi s informat ion ca n be present in elementa l rat ios . the 
presence o f specific orga nic co mpounds. and th e natural 
isotopic ratios of both biologica lly-important elements (Carbon. 
Nitrogen. Sulphur) and organic compounds Collectively, these 
geochemica l tools are termed biomarf1ers. Important characteristics of biomarkers are (I) their source specificity and (2) 
th e stabi lity of the compounds. Data obtained th rough these studi es ca n provide insights into the sources and 
react ivity of organ ic materi a Is produced with in these complex ecosystems. By identi fying what hab itats are most 
important in support ing production at higher troph ic levels. our findings wi ll guide managers and po li cy makers in 
fu ture restorat ion efforts. 
Dr. Elizabeth Ca nuel, Department of PF1ysica/ Scie1ces 
Research Centers 
Aquaculture Genetics 
,& Breeding 
Technology Center 
The Aquacu lture Genetics and 
Breeding Technology Center 
(ABC) focuses on enhancing the 
biologica l va lue of fish and 
shell fish stocks through 
domestication and breeding. 
The Center's goal is to improve 
the economic characteristics of 
aquatic species for aquaculture 
• 
and make them more uniform, like agricul tural crops. New technologies 
contribute to economic development in shellfish aquaculture. 
I I 
Research Profile 
Tidal wetlands are an important natural resource that provide habitat for a 
variety of species, protect shorelines from erosion , and help improve water 
qua li ty by trapp ing po llutants and sed iments. Recent changes in the 
plant communities o f Chesapeake Bay area marshes have alarmed many 
scientists and res idents. These communities are increasingly dominated 
by o f t he flora typ ica lly found at th e lowesJ and wettest parts o f tid a I 
marshes. which suggests that the marshes are being inundated with water 
and slowly sinking away. Scientists are seeking to document the relat ionship 
between a marsh's surface elevation and t he compos iti on o f it s p lant 
community, and then to evaluate the potential for contro lli ng the marsh 
vegetation by raising the level o f the marsh surface. 
When sea level ri ses, most marshes ca n match th e encroaching waters 
wh i Je growing vertically as sediment and plant materia I accumulate on the 
marsh surface However, during the past several decades there has been 
a documented acce lerat ion o f the rate o f sea level r ise in M id-At lanti c 
coastal regions, which may be due to human activiti es . If the vegetat ion 
ca n be success ful ly managed by adding materi al to the surface o f th e 
marsh, spray dredging could be a beneficial use for the matter dredged up 
during naviga t ion-channel maintenance. 
Dr. Ca rl Hershner, Departme11L of Coastal a11d Ocean Policy 
Center for Coastal Resources 
Management 
The Center focuses on applied research , advisory 
services, and outreach activities in support of 
government agencies and nongovernmental 
organizations involved in resource management. 
Continuing work is conducted in tidal and nontidal 
wetlands, estuarine and coastal shorel ines , 
geographic and living resource inventories, and 
watershed management. The Center engages in a 
variety of interdisciplinary projects and provides a 
forum for multi~investigator and multi-institution.al 
applied research. 
Biotechnology is integrated into many current research 
programs ... 
Researchers developed specific DNA probes to identify the 
presence of harmful microscopic organisms that have been 
, related to fish kills and human health issues. These probes will 
npw be used in routine water quality monitoring programs. 
Using molecular techniques, researchers have identified and 
clescrtbed a new species of Mycobacterium spp., a bacteria that 
is associated with disease in striped bass. 
Molecular genetic techniques are being used to assess the 
degree to which separate eelgrass beds in the lower 
Chesapeake Bay represent genetically and ecologically distinct 
units. These results are both helping to illuminate basic 
processes of population biology. 
Billfish researchers developed a suite of high resolution genetic 
markers that revealed a surprisingly diverse range of 
population structures of highly migratory fishes. They also 
veloped .DNA markers to identify th~ species of billfish from .. -.,. ....... : 
ets. A technique that helps to prevent illegally caught billfish 
from reaching the commercial market. 
ts are working on genetic markers that will ultimately 
entity the genes that enable oysters to resist the 
ve ravaged populations over the past four 
fitfji!JihJ.t such as these not on 
tecliniques and tools in 6 
new paradigms in management 
1 -
In a time of 
unprecedented pressures 
on coastal marine 
environments, 
issue--driven questions 
can emerge abruptly. 
VIMS scientists 
are prepared 
to meet the 
challenges. 
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